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RESEARCH OF PHYSICAL AND MECHANICAL PROPERTIES OF MATERIALS FOR
MANUFACTURE OF SPECIAL CLOTHING FOR OIL INDUSTRY WORKERS
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In this paper are presented results of studies for determination of physical and mechanical
properties of materials that allows selecting optimal options of fabrics to produce special clothing of
oil industry workers. Results of experimental dates are approximated. Equations of mathematical
dependence allow forecasting the indicators of physical and mechanical properties of fabrics.

B oannoit cmamve npedcmagnenvl pe3ynbmamol UCCAE006AHUIL NO ONPEOENEHUI0 (PUUKO-
MEXAHUYECKUX C8OICHIE MAMEPUAN0s, RO38ONAIOUIUE 8bIOPAMb ONMUMAIbHbIE 6APUAHMbBL MKAHEI
O/l U320MOGNIEHUA CHEUUAIbHOU 00eXcobl padoyux Hepmanou ompacau. Pesynomamovt no
HONYYEHHBIM IKCHEPUMEHMAbHbIM OaHHblM  annpokcumuposanvl. Ilonyuennvle ypaguenusn
MamemMamuyeckoll  3a8UCUMOCIU  NO360JIAIOM  HPOZHO3UPOBAMb  nOKazameau  Quuko -
MexanuyecKue ceoiucmea mKkaneu.

byn makanaoa mynaii canacel HeymMulCUIbLIAPLIHA APHANRAH APHATIbL KUIMOL 0QlibIHOAY YUIH
mamanapovly OHMAAbl HYCKACLIH MAHOAY2a MYMKIHOIK Oepemin mamanapovly (u3uKaivik dHcoHe
MeXAHUKAIbIK KacUuemmepin anvlKkmay 00iibiHWa 3epmmeyiiep HImudicenepi Kopceminzen. AnviHan
IKCHEepUMeHmmIK Maimemmepoiyy Hamudicenepi MHCyblKmanovl. AnblHZAH MameMamuKaiblx
mayenodinik mewnoeyiep mamanapovly QU3UKAILIK HCIHE MEXAHUKANBLIK Kacuemmepin 00icayza
MYMKIHOIK Oepeoi.
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Introduction

Kazakhstan has set a goal of economic
diversification, where the driving force of such
change will be the oil industry [1].

As it is well known [2], Kazakhstan has
large amount of oil resources, which allow to
manage on social-economical, technological,
financial and currency problems in a successfully
way.

In recent years, dynamics of oil production
in the country do have positive growth [3], which
generates a significant increase of the work force
in the oil industry.

Protective clothing is used to improve the
working place safety, diminishing the action of
risk factors, which can be of thermal, chemical,
biological, mechanical, physical or electric
nature and have direct influence on the life and
health of the person who carries out a certain
activity [4].

The special clothing, which is used in the
oil industry of the Republic of Kazakhstan today,
does not meet up-to-date labor conditions of
workers, has low protective properties, and when
choosing materials for its production, the modern
update of textile materials’ assortment is not
being considered. To solve this problem, in the
work there are studied physical and mechanical
properties of materials which allows an optimal
choosing of the fabric for special clothing
production of the oil industry.

Moreover, selecting the material with high
physical and mechanical properties is one of the
most important factors to consider, when
producing a special clothing for oil industry
workers [5]. In this paper, the selection of the
materials for special clothing of oil industry
workers was carried out, basing on study of the
workers’ labour conditions [6].

Research objects and methods

Research objects are: anti-static, fire-
resistant, polyester-cotton fabrics and also fabrics
enriched with cotton of “Chaikovski tekstil”
company [7, 8, 9], which are characterized in
table 1.

For the determination of physical and
mechanical properties of fabrics as a means of
research, next materials were used: breaking
machine MT, DIT-M standard device, MT 160
device. Bursting load, elongation at bursting,
strength of the fabric in warp and weft, air
permeability, abrasion resistance of the test
samples were determined by the existing stan-
dard methods: GOST 3813 “The determination
method of busting characteristics”, GOST 12088
“The air permeability determination method”,
GOST 18976 “The method of determination of
abrasion resistance” in  scientific-research
laboratory on technology and safety of textile
materials in Almaty Technological University.
According to obtained data results, there were
built mathematical models with help of MS
Excel.

Table 1 — Material characteristics for special clothing of oil industry workers

Ne Fabric Article The fiber Finishing Interlace
composition of the ment
fabric, %
1 | Prime 81421 65Polyester Moisture-repellent, oil moisture-repellent, Twill 2/1
Standard petroleum oil moisture-repellent,Acid-50,




250 35 Cotton Acid-80, oil shrink, CH
2 | Prime 18422 a/X- | 80 Cotton oil moisture-repellent, petroleum oil Twill
comfort M moisture-repellentStopQil
250A 20 Polyester +
antistatic thread
3 | PrimeCotton | 18452 60Cotton, 40 | Moisture-repellent, oil moisture repellent Twill 2/1
Rich 230 Polyester
4 | FlameFort 60405 a-M | 100 Aramid + | Petroleum oil moisture-repellent Twill
210A antistatic thread
5 | Prime 18422 X 80 Cotton Oil moisture-repellent, oil shrink Twill 3/1
comfort 250
20 Polyester

Results and discussions

The data obtained from experiments
conducted by authors are shown on figuress 1-6
in the form of diagrams and approximated, i.e.
there are equations that describe submitted
original dependence. For approximation of data
there were used the trend line, which connects
two important minimum or maximum points of

physic and mechanical properties of the fabric on
the graph. The trend line is characterized by
veracity of approximation equation and
magnitude (R?). | this paper to build the trend
line, it was chosen the linear dependence.

The kinetics of the bursting load’s change
and of the relative bursting elongation depending
from the warp and weft are shown on figures 1-4.
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Figure 1 — Indicators of bursting load changes of the fabric on the warp

As it seen from the figure 1, indicators of
bursting load of the fabric on the warp by article
814121 fluctuate from 49 up to 44 H, fabrics of
18422 a/X article fluctuate from 46 to 41 H,
fabrics of article 18452 from 50 to 46 H.

Bursting load on the warp of the article 60405 a-
M is 53-48 H, when fabrics of 18422 X article
have 47-44 H. The least magnitude of
approximation veracity has the fabric with an
article 18452.
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Figure 2 presents indicators of bursting load
on the weft. Same the least value of approximation
veracity has fabric of 18452 article.
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Figure 3 and 4 demonstrate changes of
bursting elongation on the warp and weft.
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Figure 3 — Indicators of bursting elongation change on the warp
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Figure 4 - Indicators of bursting elongation change on the weft

The highest values of bursting elongation
changes on the warp has the fabric of 81421
article (fig.3), same on the weft has the fabric of
an article 60405 a-M. (fig.4). The leastR? rate on
the warp has the fabric of 81421 article, same on
the weft—fabric of article 18422 X.
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Basing on the results of the research
conducted to define the breathability, there was
made a graph with breathability indicators

(fig.5).
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IV — article60405 a-M; V - article18422 X
Figure 5 - Air permeability indicators

According to the normative values of /m?. In this case, the low air permability has the
physic and mechanical properties of fabrics for fabric of article 18452. The minimum value of
special clothing (GOST R 12.2090-2013), the air the approximation veracity was determined by
permeability value must not be less than 20 dm? fabric of the article 18422A/X.
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Experimental values of durability to
abrasion of the fabrics are demonstrated on the
Fig. 6 as a graph.

As a result of the research, there were
obtained equations of mathematical dependence,
in which it’s possible to calculate the total
bursting degree of the material, depending on
the abrasion circle number.

The graph shows, that all fabrics of the
chosen assortment have the perfect sustainability
to abrasion. According to GOST RF 12.2090-2013
for the special clothing preparing to protect the
workers from oil and oil products, the minimum
acceptable values of abrasion durability - 2500
cycles. Besides that, all the fabrics have a low
value of approximation veracity.

Conclusion

Thus, studies conducted to determine the
bursting load, bursting elongation, air
permeability, and durability to abrasion of the
fabrics do contribute an optimal selecting of the
fabrics to special clothing produce for oil
industry workers. The obtained mathematical
equations of dependence allow forecasting of
physic and mechanical properties of the fabrics.
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